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(57)Abstract: 

PURPOSE: To provide a glass body contg. a large amt. of a rare earth element, having a refractive 
index distribution due to the concn. distribution of the rare earth element and having a significant optical 
effect while considering color dispersion. 

CONSTITUTION: The objective glass body having a refractive index distribution is formed with a 
compsn. having a concn. distribution imparted to at least one kind of element among La, Y and Gd and 
contg. at least one kind of element among Al, P and B. In the case where dispersing characteristics are 
considered so as to correct color aberration, at least one kind of element among Nb, Ta, Ti, Pb, Zr, Bi, 
Sb, Ag, Sn, In and TI is preferably incorporated into the compsn. 
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DETAILED DESCMPTl^ 

7^iZ7T~''Tr:~ — """""" ■ — — ___ — _ _ 

LDetailed Description of the Invention! 
[0001] 

[Lidustria! Application] This invention relates to a vitreous humour with refractive-index distribution. 
Pescription of the Prior Art] Conventionally, a vitreous humour with concentration distribution is in the alkali 

Z^TuT^T^ T h0d r 7 itre ° US hUm ° Ur ™* refr -tive-index *S3« suth as L Cs 
and Tl, at Li Cs, Tl, etc. by selfoc and a molecular stuffing method with concentration distribution at Pb Ti or 

s^Z^i!^^ 1 * and a 801 861 process with — 

K^^S^^J 7 al n° C ° nS n ered ^ thC PreSemati0D ° f the Active-index distribution 

^y?^JSSS3 property with concentration distribution in e,ements - such 

[0004] ' ' ' 

[Problem(s) to be Solved by the Invention] However, the vitreous humour with the refractive-index distribution 
which has concentration distribution in selfoc, and the alkali metal, Pb and Ti or g^Zof^Te 
mentioned former did not have the high optical effectiveness which amends chroSTeSatfon ^ Then when 
giving concentration distribution to La Y and Gd it is necessa™ tn m»b tw» luT aDerraU0I \ inen > when 
althnnah th* hi n u „f„ rf ' • j j •. ' • ' ne cessary to make these elements contain in e ass so much 
affi^fS ?^ dlstri bution pattern optical element of optical effectiveness which also 
considered chromatic aberration is proposed by JP,3-141302,A and presentation distribution of a refractive index 
distribution pattern optical element with concentration distribution is stated to La Y and Gd Howwefk wTs 

f^W ? a8S ?° ntain thC g,aSS COntaini ^ rare earth el ~> as LM 'and Gd so muT 

Ldex Sih" I' m t ' 1D ° fder f ° r 3 P reseotation to change with parts of glass in odTtole reactive 

index distribution further and to give concentration distribution of rare earth elements into > elL ™d ta SSt 

ES wlthZr I Therefore, it was mS^^g^^- 

Sl^2£r° n ° f ^ ^ *" - obW-result 

KiiI h,S 'T^™ 3t ° ffei ' ns a vitreous humour with hi S h refractive-index distribution of the ootical 



[0006] 

^SS^tSS^^ of t0 attaiD I" 6 above - mentio ^ technical problem, the vitreous humour 
lTy^^hT™ ? dls ! nbutl0 ° of this invention has concentration distribution in at least one sort of elements of 
La, Y and the Gd(s , and was taken as the presentation containing at least one sort of elements of ^uminum P anH 

Bi Sb AT*™! U "F?^ "Z 3 P resentation which contains It least one sort o el ementfo ^ 7a Tpb ' Tr 
ft, Sb, Ag, Sn, In, and the Tl further in consideration of a distributed property for c^tlZ^^t 

[0007] 
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formation, it is supposed that a cation happens the phase separation between the liquid phase-liquid phase from the 
contention between cations which is going to draw oxygen ion and is going to take the oxygen array of the 
minimum energy to its surroundings. The capacity permuted by Si is restricted in the network structure, and since 
qualification ion and Ion Nakama (in this case, rare earth elements) are powerful binding energy with oxygen, when 
it is the minimum energy state, he cannot enter by high concentration. Then, the condition that energy is the lowest 
becomes the phase to which another is rich in qualification ion to the phase to which a system separates into the two 
liquid phase, and one is rich in a mesh organizer (silica). 

[0008] Then, when at least one element which has concentration distribution in rare earth elements, such as La, Y, 
and Gd, and was chosen as silica system glass with refractive-index distribution from aluminum, P, and B as a 
result of inquiring wholeheartedly was added, even if it had concentration distribution in rare earth elements, such 
as La, Y, and Gd, it found out that these elements were contained so much and a vitreous humour with refractive- 
index distribution could be produced. Since the capacity for this to permute aluminum, P, and B by elements, such 
as Si in the network structure, is high, it thinks because liquid-liquid separation stopped being able to happen easily. 

[0009] This effectiveness is the same also in the system containing Nb, Ta, Ti, Pb, Zr, Bi, Sb, Ag, Sn, In, and Tl 
which are combined with rare earth elements, when optical chromatic-aberration amendment capacity is observed. 
Therefore, even if it has concentration distribution in rare earth elements, such as La, Y, and Gd, these rare earth 
elements, such as La, Y, and Gd, are contained so much, and a vitreous humour with the refractive-index 
distribution with the chromatic-aberration amendment capacity which contains Nb, Ta, Ti, Pb, Zr, Bi, Sb, Ag, Sn, 
In, and Tl so much further can be produced. Concentration distribution may be given to the element of these Nb, 
Ta, Ti, Pb, Zr, Bi, Sb, Ag, Sn, In, and Tl, and concentration distribution does not need to be given to it. 
[0010] The vitreous humour with refractive-index distribution of this invention is shown in JP,3-141302,B as 
shown in drawing 1 (A) and (B). As the metal kind b and the metal kind c show mutually concentration distribution 
of an opposite direction, drawing 2 (A), and (B) As shown in the concentration distribution and drawing 3 (A) from 
which the metal kind d is distributed with inclination, and the metal kind e is distributed over abbreviation flatness, 
and (B), although the metal kind f is [ as opposed to / the metal kind g, the concentration distribution from which it 
is distributed in this direction with inclination smaller than the metal kind f / especially ] effective The distribution 
configuration of a metal kind is spherically applicable not only in a thing with distribution but the direction of an 
optical axis in the direction of a path at a thing with distribution of a metal kind, a thing with distribution of a metal 
kind, etc., as shown in drawing 3 from drawing 1 . In addition, these application is not what was restricted to the 
vitreous humour which has the refractive-index distribution excellent in the chromatism property, and has 
effectiveness in that a vitreous humour can be obtained. 

[001 1] the above thing was explained here - as - Si02 it is restricted to what was used as the principal component 
_ ********** _ g_2 03 etc. - it is applicable also like the glass used as the principal component. Even when the 
addition of aluminum, P, and B is little, it is effective, and it is not restricted especially. For example, in the case of 
aluminum, since there is concentration distribution, the atomic ratio with rare earth elements changes with parts of 
glass, but as for (the number of several/aluminum of rare earth elements), it is desirable that it is six or less, and, in 
the case of the one neighborhood, it is the most effective. In P, it is desirable for (the number of several/P of rare 
earth elements) to be four or less, and, in the case of the one neighborhood, it is the most effective. In B, it is 

desirable for (die number of several/B of rare earth elements) to be six or less, and, in the case of the 1 to 2 

neighborhoods, it is the most effective. 

[0012] When using two or more aluminum, P, and B, it may be better than the case where aluminum, P, and B are 
used independently, further at least, these elements may have distribution, and the atomic ratio 
(several/aluminum+P+B of rare earth elements) with rare earth elements does not need to have it. Moreover, a 
chromatism property is also controllable by giving distribution to these components. Since the chemical durability 
of glass falls when using especially P, as for using superfluously, it is desirable to carry out concentration 
distribution to concentration distribution of rare earth elements, preferably, so that the need minimum amount may 
be added in each location. 

[0013] moreover, the glass laminated layers method to which the vitreous humour with refractive-index distribution 
of this invention carries out welding of for example, an ion-exchange method, a molecular stuffing method, a sol 
gel process, and the thin glass in piles and CDV - also in the manufacture approaches like a throat other than this, 
such as law and a vacuum arc heating decarbonizing process, it is applicable. 
[0014] 

[Example 1] This example has distribution in a configuration as shown in drawing 4 at a metal kind, aluminum 203 
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Page 3 of 5 

of a core Y2 03 A content 23 (mol ratio), Ti02 A content is 0 (mol ratio) and it is Y2 03 of a periphery It turns to 
a periphery from a core so that a content may be set to 0 (mol ratio), and it is Y2 03. Distribution a content 
decreases [ distribution ] to parabolic mostly is carried out. Moreover, aluminum 203 of a periphery At 23 (mol 
ratio), a content is Ti02. So that a content may be set to 7 (mol ratio) It turns to a periphery from a core and is 
li02. A content is Y2 03. Content distribution is a vitreous humour with refractive-index distribution of the 
direction of a path of an opposite direction which increases to parabolic mostly. 

[0015] The devitrification or crystallization with this partial vitreous humour were not seen. Moreover a core is nd 
when refractive-index distribution of this vitreous humour was measured. : 1 .666 nud : 53 and a periphery are nd • 
1.533 nud : It is 48 and had the effective optical property optically 
[0016] J 

[Examples 2-8] These examples are drawing 1 (A) and a thing with the same distribution as (B) and are the oxide 
conversion content mol ratios a group and the component which has concentration distribution of an opposite 
direction mutually indicated the component chosen as Table 1 from aluminum, P, and B like a publication to be in b 
group and c group, respectively. Neither the part devitrified in the vitreous humour obtained in each examples 2-8 
nor the part currently crystallized was seen, and was the high optical element of effectiveness 
[0017] 

[Table 1] 




[0018] 

[Examples 9-13] Examples 9-13 are the oxide conversion content mol ratios which indicated the metal kind with 
which flie number of the metal atoms in d group and glass was distributed over abbreviation flatness in the metal 
kind which has distribution at a metal kind in a configuration as shown in drawing 2 (A), and (B), and is distributed 
witij inclination .n a group and glass in the component chosen as Table 2 fa^minum, P, and B like a 
publication in e group. Neither the part devitrified in the vitreous humour obtained in each examples 9-13 nor the 
fo019] cr y stalllzed was se en, and was the high optical element of optical effectiveness. 

[Table 2] 
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[0020] 

[Examples 14-18] Examples 14-18 are the oxide conversion content mol ratios when making into f group and g 
group the metal kind which has distribution at a metal kind in a configuration as shown in drawing 3 (A) and (B), 
and is distributed with inclination in a group and glass in the component chosen as Table 3 from aluminum, P, and 
B like a publication, respectively. Neither the part devitrified in the vitreous humour obtained in each examples 14- 
18 nor the part currently crystallized was seen, and was the high optical element of optical effectiveness. 
[0021] 
[Table 3] 
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[0022] In addition, although the above-mentioned example described what is carrying out almost parabolic 
distribution to radial, the metaled distribution configuration is not restricted to a parabolic distribution 
configuration, and is not theoretically restricted at all about distribution configurations other than this. If refractive- 
index distribution is very small, or it has distribution in the distributed property even if a parenchyma top refractive- 
index difference is 0, this invention is applicable similarly. Moreover, the element combined with rare earth 
elements, such as La, Y, and Gd, is not restricted to what is stated to the example, but may add further the 
component for a glass production top or the improvement in resistance in the range which does not spoil the 
effectiveness of this invention. 
[0023] 

[Effect of the Invention] As mentioned above, according to the vitreous humour with refractive-index distribution 
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of this invention, it has concentration distribution in rare earth elements, it becomes possible to produce a vitreous 
humour with the refractive-index distribution which contained these elements so much, and a vitreous humour with 
high refractive-index distribution of the optical effectiveness in consideration of chromatism etc can be 
manutactured. 
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[Claim(s)] 

[Claim l] A vitreous humour with the refractive-index distribution characterized by having concentration 
distribution in at least one sort of elements of La, Y, and the Gd(s), and including at least one sort of elements of 
aluminum, P, and the B. 

[Claim 2] A vitreous humour with the refractive-index distribution characterized by having concentration 
distribution in at least one sort of elements of La, Y, and the Gd(s), and including at least one sort of elements of 
aluminum, P, and the B, and at least one sort of elements of Nb, Ta, Ti, Pb, Zr, Bi, Sb, Ag, Sn, In, and the Tl. 
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